Unfolded states of globular proteins have attracted prominent interest, for better understanding of protein folding problem and aggregation/misfolding. Moreover, growing awareness of low complexity and low globularity eukaryotic genome products referred as intrinsically disordered proteins (IDPs), which lack well-defined, fixed tertiary structure under physiological conditions yet still participate in normal and abnormal biological function, also contributes recognition of unfolded protein states. A significant fraction, more than 1/3, of eukaryotic proteins are fully or partially disordered, many of which are associated with human disease conditions. In this work, we investigate several important aspects of unfolded and disordered protein states, which includes sequence and temperature dependent properties of unfolded and disordered proteins, a key issue in single molecule Förster resonance energy transfer (FRET) experiments of unfolded proteins, aggregation and disease relevant mutations of an IDP and post-translational modifications (PTMs) of the IDPs via molecular simulations.
